A sensitive and simple method for separation of eight unconjugated pterins has been devel oped and used to analyze banana, seeds, nuts, cereals, leaves, royal jelly and human urine. Acid extraction, a simple clean-up using Florisil, and reversed-phase high-performance liquid chromatography with a fluorescence detector were employed. The eight pterins analyzed were: 6-carboxypterin, erythro-neopterin, threo-neopterin, xanthopterin, biopterin, isoxantho pterin, 6-hydroxymethylpterin and pterin. Lumazine compounds, 6-hydroxymethyllumazine and lumazine, were tentatively identified. Over ten ng of the unconjugated pterins/g of sample were quantified. Characteristic patterns of pterins were observed in each product. It was also shown that this analytical method was useful in diagnosis of malignant hyperphenylalaninemia.
except indicated) were autoclaved for 2 min in each 20 ml of 0.1 N HCI: nine peas (2.4 g), three broad beans (3 g), four Yokohama beans (2.9 g), four kidney beans (2.1 g), ten azuki-beans (1.6 g), sesame seeds (1.6 g), four peanuts (5.2 g), a Brazilnut (3.6 g), five Garbanzo (2.9 g), three Cashew-nuts (4.3 g), ten pine-seeds (1.6 g), three decoated Pistachio-nuts (2.6 g), five Spanish nuts (2.3 g), five Hazel-nuts (4.2 g), three decoated Almond-nuts (3.9 g), brown rice (5 g), rice bran (5 g), rice germ (2 g), wheat germ (5 g), baker's yeast (2 g wet wt) and royal jelly (67 mg wet wt). After cooling, the sample solution was homogenized for 2 min, and then centrifuged at 3000 rpm for 20 min. The supernatant was used as crude extracts. Cabbage (5.3 g fresh wt), spinach leaves (5 g fresh wt), parsley (3.5 g fresh wt) and shiitake (10 g fresh wt)
were homogenized with 5 volumes of 0.1 N HCI and autoclaved for 2 min. After cooling, the homogenate was centrifuged at 3000 rpm for 20 min. The super natant was used as crude extracts. Urine samples were obtained from 6 healthy adults before breakfast. To each urine (1 ml), 1 N HCI was added to a final concentration of 0.1 N. The whole was autoclaved for 2 min. After cooling, the solu tion was used as crude extracts for purification of pterin compounds.
Measurement of authentic pterins.
The amounts of pterins were determined by using the published extinc tion coefficient for each pterinl2,13) in 0.1 N NaOH: 2mas (e x 10-3)=272 (16.5) and 364 nm (8.6) for 6 -carboxypterin; 255 (20) and 362 nm (6.4) for erythro neopterin; 256 (23.5) and 363 nm (7.3) for threo neopterin; 255 (19.1) and 394 nm (7.2) for xantho pterin; 254 (25.1) and 362 nm (8.3) for biopterin; 253 (9.3) and 340 nm (1.1) for isoxanthopterin; 253 (22) resources including banana, beans, nuts, sereals, leaves, yeast and royal jelly, and in human urine. Biopterin was observed in royal jelly and human urine. We found the compounds showing a similar retention time to 6-hydroxymethyllumazine and lumazine on HPLC in some food resources, although the exact structure could not be con firmed in this work. The former existed in all samples tested. The latter was found in peanut banana pulp, rice bran and cabbage. DISCUSSION This is the first report for finding out the unconjugated pterins and quantifying 6 -carboxypterin, erythro-neopterin, threo neopterin, xanthopterin, isoxanthopterin, 6-hydroxymethylpterin and pterin in food resources including beans, nuts, cereals, leaves, banana and royal jelly. The analytical pro cedure applied in this work is a sensitive and simple method for the separation and quanti 
